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1 11(’ cllI”LJllluslll lrl”[”. 1 Ills lI1”IJ(”USS (-011 [11111 (’s Ull[ll CI1(’ I lil CK-])11’SSllrC 01 [ 11(’ l(X)lJ ]J1il SIllH L)CCO1ll(’S

, sufficient to impede fllrt hcr mnporat ion, wlmnce t]k’ filling stq)s and the ]ksma radiativrly

cools and at the san)c tinw Lwgins to fall hack into tlw chron.osplwm.
.4 simple model to dmcrihr this s~(~l]iui~ - inclllding thcrmd Coli(lll(’t i(m, chronmsphcric

cvapmvition, nnd optically ~hin radi:!tivc 10ss(’s (Imt wglccting grnvitatioll; l] (I(m’llfall) - llii.%
hCCIi dCVChVXi IV Kopi) all(i r “?t tO ( 1990) in tll~ CO1lt(’Xtof Sol~l [111(1 Strlliil C(lllllNICt flal~’s.
Tlwse a~lth(m rtctually trrate(l tllc case of a m-m-rigi(l flux t~llw. whir]l V:W fr~(! tO (’XpilIl[l

l;ltrrdlly to maintain prrssllrc’ qllililjriul]l wi!h the surroun(ling corolla. TIIIIS, tlw prcsmt

pr(ll)lcv;l rclmscllts t I1; “loIv-/3 linlit “’ of the mm
collt inuity ~quiit ions m-m thr loop semi-lmlgt h, L,
uniform at cadl hst (ant, yields t uw tot al diffcrcllt ial
and ]wrssurc. P[t ):

(l/) 01’
—=-
(It L “

dr
— + +[(F’. --

= qrv

(/t L
Fro) + (Fr– h))].

FrO urc tll~’ coIl(lllrti VC all(l rmliiltiv(” flllx(’s
() (])r(’-flilr(’ iitlll(Ml)ll(’IK?), rmlwctii.{,l:”; iill(l

All [I]qm)xil]];ltc tr(’iltlll(’llt of tll(’ (’ff(’ct of grilVit J- 011 tll(” sollltiolls” II1:IJ’I)(I gilill(’[i I)y r(q)h(.-

ill~ t]lr [ll)()\’(’ (’x]) r(’5Sioll for 1’1)~ 1’‘= I’r:, dp—I’d, ~~1](’rt’I’d = (1 – pO/p)lmjj is tlw grilvit:lti(M1ill
d(mlIflo\v S;MWI; lwrr {’jj is tll{” friv’-f:lll s]Nx.(1 fr(nll tilt’ lo(q) sllllmlitm (T1l(* (id Aor nllllti]dior

( 1- pO/p) (Ml l“j~ rnsllrcs tll;lt tll(’ (l(}\VIlfl(l\V will YillliSll \Vll(’11tl](’ 100])”(i411]sity llilS r(’tllrllf’fl to

irs ])l”(’flilI(’ Yillll(’. /+l. ) N()\V, (’ill’1~ ill tll(’ (’\’(’llt ?’, ,1,,1, >“ ITff; tl]lls tlw ])rw’tico of gr[lvity \vill
1)( ’(”(1111(’ Iloti(”(’illll(” 0111)” ilft(’1”(O(ul(lll(”tiv. (.()(dillg llil~ l~)\V{’1’f’(1111(’ 1(10]) tf’1ll] )( ’riltllll’ Solll(’\Vllilt

;lII(I tlw str(ulg rv:ll)(w;itivc lI])fh)\’$”!iII; lv(’ 1)(’~ll!l to slllwi(lo,
~lllll(lri(.il] illtf.gl.lltioll of tl](’!il’ r(lll:ltiolls. stinting froll] tll(’ (Si]ll;~]l(.(’(1yillll(’s of T IiII(l P

])II MIIIC(V1I)y tll(’II:III(dliII(SIl(wlillg, yi(’l(ls tll(. jJl:ISIII:I IIist(wy ftdl(nvillg III(Silll]]lllsiv(’ ]dIJIstI. Ftw
tll(’ origilm] Ill)] )li(-iltioll to (“(llll]):l(mt flllr(+. Colll])ill’is(ll” ,)f tll($ lI~{MliIl(lvitll[lllt gr:l\’ity) with II (1( ’-

tai!(vl IIy(lro(lytl;lllli(”[ll silllllliltil~ll I)y I%ll:lvicilli rt fll, [ : ‘~:j ) s]), M’f (1 (Illillit ilt iV(’ fl~l”(’(’111(’llt()\’(Jr

111111-11of tllf ’ fl.11’l’ (1( ’(”il~ ])llil>(”i tilt’ il]clllsi(jll of j?J’[lVitiltl{Mli’1 (lll\VIlfilll ill tll(’ 111111111{’1’ ill(li(’ilt(’!l

1“ .;llM)V(’sll JStllllliilll V i]fllw(lv(’s this (.t)lll]);l]’i,s(lll, ]);lI”ti(’lllill’lV ill i;lt(’ ti]t]t’s..

3. Calculations and discussion
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Figiire 1.Time histo~ of loop tcrnlmra-
t ure and plasma velocity for the “typical”
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Figure 2. Nwmflnrc mnission mcasurt’
wrsus tillw.

nanoflare described in text.

lifetimes of ntmoflrtrcs in the range 20 to GOs (Port m ct al., 19S7). At latm times the dcclillt~ of
tmnpcraturr korncs mm-h more gmduid, as the cvi-tporntml ])liHIrHl cools and sctthw bii(’k i]l!()
the chrcmw+plwre. At verj’ lat.c timrs (not shown in the figl!re) t lw loop phwma mympt ot ir;llly

rrt urns to its prrfhw st titc, whirl] wc have ta.lml to b tlm!. of a sttitic. bnckkgroun(l corona \vitll
To = 106 K ami PO = 0.1 (lyIlr Cnl-z.

Figurr 2 S11OWthe tcmpornl vtiriat ion of cmissiwl : I(vIs IIr(~ (Ehl) for o[lr NF nlfdrl. Si]lw
t llr loop volume rcmnins in\nriwlt, t IN.IEM rdkts first. t lN’ illcrwwc in rlwtr(nl dmlsit ~~~ii~ls(’(1

I)y strmlg clmmmsphmic evapornt iml, and slllwrqlwllt Iy i 11(’ slo\\” ret urn to ]mfl;irc roll(lit i~)tls ;IS

tl]~’ fwaporntd ]~lil-!!lll~ cools mld wt t h’s lmck into t 11(’~-l]roll~(~s]~ll(’r(’.JITitll cllrrt~[]t i]lstr~lll]t’llts
OII~) cwmt rxlwct to mm+surr Iwcurnt (B]yt]w jwtk Ell (- 10 ‘:’ (“lJ1-3 ) of nll illtlividl];,l Iliillof!;lllt,

H(wrvrr, to su])ldy thr avcrtigc 107 rrg cm-z s-] r~vlllir(vl lo il~’;lt tll{’ Cl)rollil (’~-t-ithlnwv illl(l


